


Outline	  

•  2013	  Year	  in	  review	  
– Weather/climate	  
– Water	  supply	  forecast	  verifica=on	  
– Addi=onal	  Verifica=on	  resources	  

•  2014	  Look	  ahead	  
– Climate	  forecasts	  
– Antecedent	  condi=ons	  
– PuFng	  it	  altogether	  

•  CBRFC	  update	  



2013	  Year	  in	  Review	  

•  Climate	  forecasts	  
•  Precipita=on,	  Temperature,	  and	  Snowfall	  
Review	  

•  Water	  Supply	  Forecast	  Verifica=on	  
•  Addi=onal	  Verifica=on	  Resources	  



ENSO	  Neutral	  

Sources: cpc.ncep.noaa.gov and 
iri.columbia.edu/climate/ENSO 







Na=onal	  Mul=	  Model	  Ensemble	  
(NMME)	  11/2012	  forecasts	  



ENSO	  and	  Streamflow	  
•  Very	  low	  

correla=ons	  in	  most	  
of	  upper	  basin	  
(right:	  Lake	  Powell)	  

•  La	  Nina	  correlated	  
with	  low	  streamflow	  
in	  lower	  basin	  at	  
around	  0.2	  –	  0.3	  

•  Weaker	  correla=ons	  
for	  San	  Juan	  Basin	  
with	  low	  streamflow	  	  
and	  Upper	  Green	  
with	  high	  
streamflow	  

2013 forecast 







March-July Temperature Departures from Average Maximum/Minimum 

Minimum Departures 

Maximum Departures 



Web	  Reference:	  h[p://www.cbrfc.noaa.gov/gmap/gmapm.php?scon=checked	  
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Web	  Reference:	  h[p://www.cbrfc.noaa.gov/gmap/gmapm.php?scon=checked	  



Bottom 10% 

Top 10% 

Storms 

Web	  Reference:	  h[p://www.cbrfc.noaa.gov/snow/raster/	  



Web	  Reference:	  h[p://www.cbrfc.noaa.gov/snow/raster/	  





Web	  Reference:	  h[p://www.cbrfc.noaa.gov/sta=on/sweplot/sweplot.cgi???open	  

Snow:	  Upper	  Green	  Basin	  (Fontenelle)	  



Web	  Reference:	  h[p://www.cbrfc.noaa.gov/sta=on/sweplot/sweplot.cgi???open	  

Snow:	  Duchesne	  Basin	  



Web	  Reference:	  h[p://www.cbrfc.noaa.gov/sta=on/sweplot/sweplot.cgi???open	  

Snow:	  Yampa	  Basin	  



Web	  Reference:	  h[p://www.cbrfc.noaa.gov/sta=on/sweplot/sweplot.cgi???open	  

Snow:	  
Colorado	  Mainstem	  (above	  Cameo)	  



Web	  Reference:	  h[p://www.cbrfc.noaa.gov/sta=on/sweplot/sweplot.cgi???open	  

Snow:	  
Gunnison	  Basin	  



Web	  Reference:	  h[p://www.cbrfc.noaa.gov/sta=on/sweplot/sweplot.cgi???open	  

Snow:	  
San	  Juan	  Basin	  



Web	  Reference:	  h[p://www.cbrfc.noaa.gov/sta=on/sweplot/sweplot.cgi???open	  

Snow:	  
Six	  Creeks	  in	  Salt	  Lake	  County	  



Web	  Reference:	  h[p://www.cbrfc.noaa.gov/sta=on/sweplot/sweplot.cgi???open	  

Snow:	  
Weber	  Basin	  



2013 Water Supply Forecasts 



Green	  River	  Basin	  

Upper	  Green	  
	  	  -‐	  Below	  Average	  Volumes:	  Bo[om	  5	  of	  record	  
	  	  -‐	  Higher	  volumes	  from	  Blacks	  Fork	  and	  Smiths	  Fork	  
	  	  -‐	  Forecast	  error	  low	  at	  headwater	  loca=ons	  
	  	  -‐	  Forecast	  error	  increased	  downstream	  points	  and	  

Flaming	  Gorge	  Local	  

Yampa	  
	  -‐	  Below	  average	  volumes	  
	  -‐	  Very	  dry	  with	  the	  excep=on	  of	  April	  
	  -‐	  Increase	  in	  May	  forecasts	  as	  a	  result	  of	  wet	  April	  
	  	  
	  

Duchesne	  
	  -‐	  Below	  average	  volumes	  
	  -‐	  Record	  low	  Jan-‐Mar	  precipita=on	  
	  -‐	  Wet	  April	  increased	  many	  May	  forecasts	  
-‐	  	  Increased	  forecasts	  were	  too	  high	  at	  most	  points	  

	  	  	  	  	  	  	  	  



317 KAF / 44% 
 5th Lowest 

FONTENELLE RESERVOIR 



361 KAF / 37% 
 4th Lowest 

FLAMING GORGE RESERVOIR 



568 KAF / 61%  

Yampa River near Maybell 



Upper	  Colorado	  Mainstem	  Basin	  
•  Mainstem:	  	  	  

–  Good	  late	  season	  precipita=on	  
helped.	  

–  Big	  jumps	  in	  the	  water	  supply	  
forecasts	  May	  1	  and	  June	  1.	  

•  Gunnison:	  	  	  
–  Missed	  out	  on	  the	  Jan	  precipita=on	  

seen	  in	  southern	  Colorado	  and	  much	  
of	  the	  Apr-‐May	  precipita=on	  seen	  in	  
northern	  Colorado.	  

–  Water	  supply	  forecasts	  were	  
consistent	  through	  the	  season	  and	  
had	  a	  good	  handle	  on	  things	  right	  
from	  the	  start.	  

•  Dolores:	  	  	  
–  Good	  Dec-‐Jan	  precipita=on,	  but	  

dried	  out	  aeer	  that.	  
–  Dolores	  River	  4th	  lowest	  volume	  out	  

of	  98	  years.	  



202 kaf 
92% avg 

165/75% 140/64% 130/59% 
10% ex: 180 

180/82% 205/93% 135/61% 
10% ex: 192 

90% ex ~record min 

Lake	  Granby	  Forecasts	  



414 KAF / 60% 



1648 KAF / 70% 

Cameo	  Forecasts	  



Gunnison	  –	  Blue	  Mesa	  	  

Obs: 346 KAF  
51 % Avg 



San	  Juan	  Basin	  
•  Summary:	  	  

–  Very	  dry	  soil	  condi=ons	  entering	  the	  
winter	  season	  

–  Good	  Dec	  and	  especially	  Jan	  
precipita=on	  amounts.	  Very	  dry	  
condi=ons	  developed	  from	  February	  
through	  May.	  

–  Snow	  Water	  Equivalent	  (SWE)	  while	  
below	  average	  all	  season,	  did	  show	  
some	  improvement	  during	  January.	  	  
Beyond	  January	  snowpack	  condi=ons	  
deteriorated.	  

–  Forecasts	  were	  too	  high,	  especially	  in	  
Jan-‐Feb.	  It	  took	  un=l	  May	  before	  
forecasts	  were	  more	  in	  line	  with	  
resul=ng	  observa=ons.	  



Animas	  -‐	  Durango	  

Obs: 178 KAF / 43 % 
Avg 



Animas	  -‐	  Durango	  



Lower	  Colorado	  Basin	  
•  Virgin:	  

–  Snowpack	  started	  well	  aeer	  wet	  Dec.	  
–  Below	  average	  precipita=on	  Jan-‐Jun	  

resulted	  in	  another	  dry	  year.	  

•  Salt-‐Verde:	  
–  Generally	  dry	  for	  an	  extended	  period,	  

par=cularly	  in	  Salt.	  
–  Verde	  Basin	  faired	  be[er	  with	  

precipita=on	  events.	  
–  Neutral	  condi=ons	  throughout	  the	  

forecast	  period.	  
–  Dry	  soil	  condi=ons	  entering	  the	  season.	  
–  Early	  snowpack	  fizzled.	  

	  
	  



Drought	  and	  Low	  Flows	  

39	  

Dry	  condi=ons	  throughout	  AZ	  
Being	  so	  dry	  from	  last	  year	  

definitely	  factored	  into	  this	  
year’s	  forecast	  

Condi=ons	  improved	  this	  summer	  
for	  next	  year’s	  WS	  

Verde 
Upper Gila 

Salt 



Salt	  

40	  

Salt River: 
198 KAF for Jan-May 
64% median 
34th of 100 years 
 



GILA RIVER  – Forecast Performance the Last 23 Yrs 

This Year 



Great	  Basin	  
•  Similar	  to	  Upper	  Colorado	  



Little Cottonwood Creek nr Salt lake City 

Average 38kaf 

   2013 MAE 
Jan :   33KAF 
Feb:   30 KAF 
Mar:  30 KAF 
Apr:   22 KAF 
May:  25 KAF 
June:  24 KAF 



2013	  Summary	  

44	  

"  Generally dry basin wide. Key exceptions: 
"  Wet summer (JAS) -> good for antecedent conditions for WY14 
"  December 2012 was wet but largely balanced out by dry 

preceding months leading to below average forecasts 
"  April 2013 was wet in the upper basin. Low pressure moved 

through southern Utah to northern Colorado producing disparate 
impacts for precipitation within basin 

"  CBRFC debuted daily ESP forecast updates and continued legacy 
forecast products but without formal NRCS coordination 

"  Early season forecasts were generally higher than observed volumes 
particularly for points with very low volumes. Late season forecasts 
generally very good. Outlier basins with near average volumes were an 
exception – forecasts for these were in some cases underdone.  



Addi=onal	  Verifica=on	  Resources	  

45	  

"  Verification plots used in the presentation are available for all CBRFC 
forecast points 

"  CBRFC has generated 30 years of reforecasts to assess skill of current 
tools (e.g. ESP and SWS). Plots assessing their skill and reliability are 
available from individual forecast point websites 







2014	  Look	  Ahead	  

•  Outlook	  and	  current	  situa=on:	  
– Good	  antecedent	  condi=ons	  
– Climate	  Forecasts	  and	  ENSO	  

•  CBRFC	  updates	  
– Daily	  ESP	  
– Webinars	  
– Stakeholder	  Forum	  



UT	  SNOTEL	  Soil	  Moisture	  
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CBRFC	  Model	  Soil	  Moisture	  11/1/12	  



Base	  flows	  

East River at Almont, CO 
Animas River at Durango, CO 

Yampa River at Steamboat Springs, CO Green at Warren Bridge, WY 



Summer/Fall	  Precipita=on	  



Water	  Year	  Precipita=on	  to	  Date	  



Snow	  so	  far	  (Dec	  3)	  



Snow	  so	  far	  (Dec	  5)	  





Weather	  Forecast:	  Ac=ve	  



•  Series	  of	  two	  storms:	  
–  Storm	  #1	  

•  This	  weekend	  
•  Cold	  temperatures	  
•  ~1”	  SWE	  widespread	  

–  Storm	  #2	  
•  Late	  Next	  week	  
•  Warmer	  
•  Smaller	  precip	  amounts	  
mostly	  to	  the	  south	  



Weather	  forecasts	  become	  very	  uncertain	  
further	  out	  in	  =me	  

S
ource: w

w
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Weather	  forecasts	  become	  very	  uncertain	  
further	  out	  in	  =me	  
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ource: w
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ENSO	  Neutral	  
(again)	  

Sources: cpc.ncep.noaa.gov and 
iri.columbia.edu/climate/ENSO 



Historical Observed Apr-Jul Volumes (kaf) 
1970-2010 (winter ENSO status) 
 
(  1) - 1984 -     15406.41  (neutral) 
(  2) - 1983 -     14838.93  (el nino) 
(  3) - 1986 -     12601.21  (neutral) 
(  4) - 1995 -     11833.18  (el nino) 
(  5) - 1985 -     11701.11  (la nina) 
(  6) - 1997 -     11320.89  (neutral) 
(  7) - 1973 -     11262.74  (el  nino) 
(  8) - 1979 -     11104.25  (neutral) 
(  9) - 1980 -     10606.60  (neutral) 
( 10) - 1993 -      9984.42  (neutral) 
( 11) - 1975 -      9953.16  (la nina 2) 
( 12) - 2008 -      8908.50  (la nina) 
( 13) - 2005 -      8844.02  (el nino) 
( 14) - 1978 -      8678.09  (el nino 2) 
( 15) - 1998 -      8510.14  (el nino) 
( 16) - 1982 -      8210.63  (neutral) 
( 17) - 1971 -      8180.35  (la nina) 
( 18) - 1970 -      8037.76  (neutral) 
( 19) - 2009 -      7806.72  (neutral) 
( 20) - 1999 -      7788.09  (la nina) 
( 21) - 1987 -      7758.54  (el nino) 
( 22) - 1996 -      7233.47  (la nina) 
( 23) - 1974 -      6915.13  (la nina) 
( 24) - 2010 -      5795.43  (el nino) 
( 25) - 1972 -      5494.26  (neutral) 
( 26) - 2006 -      5319.56  (neutral) 
( 27) - 1976 -      5297.75  (la nina 3) 
( 28) - 1991 -      5159.33  (el nino) 
( 29) - 1988 -      4567.47  (el nino 2) 
( 30) - 2000 -      4367.05  (la nina 2) 
( 31) - 2001 -      4320.62  (la nina 3) 
( 32) - 1992 -      4124.42  (neutral) 
( 33) - 2007 -      4053.47  (el nino) 
( 34) - 2003 -      3910.17  (el nino) 
( 35) - 1994 -      3766.48  (neutral) 
( 36) - 2004 -      3542.00  (neutral) 
( 37) - 1989 -      3524.63  (la nina) 
( 38) - 1990 -      3228.85  (neutral) 
( 39) - 1981 -      3058.61  (neutral) 
( 40) - 1977 -      1277.39  (el nino) 
( 41) - 2002 -      1126.76  (neutral) 



Climate	  Outlook	  



La	  Nina	  and	  Streamflow	  



Early	  WY14	  River	  Outlook…	  
•  Excellent	  antecedent	  condi=ons	  

–  Aug/Sept	  precipita=on	  
–  Soil	  moisture	  (less	  so	  in	  UT)	  
–  Streamflow	  

•  Climate	  predic=ons	  
–  Dry	  for	  AZ,	  NM	  
–  No	  help	  for	  upper	  basin	  

•  Weather	  
–  Ac=ve	  period	  

•  Bo[om	  line:	  Off	  to	  a	  promising	  start	  but	  long	  ways	  to	  go	  



Early	  WY14	  River	  Outlook	  (con’t)	  



What’s	  New	  at	  CBRFC	  
•  Basin	  focal	  points	  /	  forecasters:	  

–  Brenda	  Alcorn	  (Upper	  Colorado)	  
–  Ashley	  Nielson	  (Green	  +	  Yampa	  /	  White)	  
–  Greg	  Smith	  (San	  Juan	  +	  Gunnison	  +	  Dolores)	  
–  Paul	  Miller	  (Great	  Basin)	  
–  Tracy	  Cox	  (Lower	  Colorado)	  

•  Other	  key	  staff	  members:	  
–  Michelle	  Stokes	  (Hydrologist	  In	  Charge)	  
–  Kevin	  Werner	  (Service	  Coordina=on	  Hydrologist)	  –	  on	  detail	  Nov-‐Apr	  
–  John	  Lhotak	  (Development	  and	  Opera=ons	  Hydrologist)	  
–  Craig	  Peterson	  (Calibra=ons,	  Opera=ons	  lead,	  etc)	  
–  Cass	  Goodman	  (IT	  Support,	  web	  development,	  etc)	  
–  Stacie	  Bender	  (Hydrologist)	  
–  Brent	  Bernard	  (Hydrologist)	  



Webpage	  update	  

•  Goals:	  
–  Improve	  
performance	  

– Search	  feature	  
–  Informa=on	  
accessibility	  

•  Going	  live	  soon	  
•  Comments	  
welcome	  

http://www.cbrfc.noaa.gov/gmap/gmapbeta.php 



2014	  Forecast	  Webinar	  Schedule	  
January 7 at 1pm MT  
February 6 at 1pm MT  
March 6 at 1pm MT  
April 7 at 1pm MT  
May 6 at 1pm MT  
June 5 at 1pm MT  
 
Registration available: 
www.cbrfc.noaa.gov/news/wswebinar2014.html 





Email	  List	  

•  Migrated	  to	  Google	  Groups	  
•  Subscribed	  everyone	  who	  was	  subscribed	  last	  
year	  

•  You	  can	  add	  or	  change	  your	  email	  subscrip=on	  
by	  contac=ng	  us	  (kevin.werner@noaa.gov)	  or	  
on	  your	  own	  here:	  
– h[ps://groups.google.com/forum/#!forum/cbrfc-‐
email-‐list	  	  

•  Blog	  style	  entries?	  



More	  Resources	  
www.cbrfc.noaa.gov	  
	  
Forecasts	  
Verifica=on	  
Soil	  moisture	  maps	  
Precipita=on	  maps	  
Temperature	  maps	  
Presenta=ons	  
	  

These slides: http://www.cbrfc.noaa.gov/present/present2013.cgi 



	  
Kevin	  Werner	  

	  
CBRFC	  Service	  Coordina=on	  Hydrologist	  

Phone:	  801.524.5130	  
Email:	  kevin.werner@noaa.gov	  

Feedback,	  Ques=ons,	  Concerns	  always	  welcome….	  


